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Abstract
During Covid-19 pandemic most hospitals have restricted in-person delivery of non-essential healthcare services, including 
genetic testing delivery, to slow the spread of the virus. Our Onco-Genetic Service also faced this challenging period and 
had to re-organize its clinical practice with the use of tele-health. Aim of the present paper is to understand whether and 
how Covid-19-related changes in medical practice influenced patients’ satisfaction about the health service provided. 125 
BRCA1/2 non carriers (109/125, 87.2% female and 16/125, 12.8% male) in Istituto Tumori “Giovanni Paolo II” of Bari were 
enrolled. All participants were asked to choose whether they prefer in-person or remote post-test counselling session. Basing 
on patients’ choice, two groups of subjects were composed. One week after the post-test counselling session, participants 
were phone called and asked to complete: a socio-demographic form, a brief structured interview about their Covid-19 
related worries and their satisfaction with the health service provided, Hospital Anxiety and Depression Scale and Fear of 
Covid-19 scale. Qualitative information about patients’ choice were also collected. No significant difference about patients’ 
satisfaction with the health service provided emerged between groups. Patients who preferred remote post-test counselling 
had higher anxiety, worries and fear-of Covid-19 than the others. All remote-counselling subjects preferred tele-genetics 
because of Covid-19 security, would choose it again and would recommend it to others. Cancer tele-genetics offers good 
guarantees of comfort and efficacy, but patients’ choices are related to personal and psychological variables. The use of tele-
genetics has to be a patient’s choice.
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Introduction

Onco-genetic counselling and testing provide opportuni-
ties to identify pathogenic gene variants associated with 
an increased cancer risk and represents an application of 
standard practice “personalized medicine” [1]. Thus, genetic 
test disclosure is crucial to help patients understanding their 

genetic cancer risks and has, historically, been conducted 
in-person by genetics professionals [2].

Due to the COVID-19 pandemic, most clinics and hos-
pitals have restricted in-person delivery of non-essential 
healthcare services (including genetic testing delivery) and 
created a bottleneck in scheduling and long waiting times for 
an appointment when in-person testing delivery can even-
tually be programmed. For this reason, healthcare practice 
changed in a matter of days [3]. Tele-genetics refers to the 
use of technology to support long-distance healthcare and 
include telephone or video counselling sessions. In some 
geographic regions, tele-genetics is routinely used to over-
come shortages of credentialed genetics professionals [4, 5], 
but so far in Southern Italy the lack of tecnological Hospital 
infrastructures has made the use of telegenetics difficult. 
In fact, as a clinical practice, the provision of Oncological 
Genetic Counselling (OGC) in Istituto Tumori “Giovanni 
Paolo II” of Bari, involves a series of steps: patients receive 
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an in-person 45-min pre-test counselling session and a psy-
chological assessment; if genetic testing criteria [6, 7] are 
present, after signing the informed consent, patients are 
taken a blood sample in the Hospital Laboratory; within 
3 months, test results are delivered in a 30–45-min post-test 
counselling session and a written clinical report containing 
personal and familiar cancer risk information is issued to 
patients. Currently, patients must always be present at the 
hospital for blood collection and genetic testing, but things 
may change in the case of post-test onco-genetic counselling. 
During COVID-19 Pandemic, our onco-genetic services 
turned to tele-genetics out of necessity but our activities’ 
reorganization aimed both at maintaining the best care stand-
ards [8] and at reducing hospital-acquired infection risk. 
Therefore, limited to post-test oncogenic consultations, we 
allowed patients to choose between two options: the genetic 
test report (and the related written clinical reports) could be 
delivered remotely at the previously scheduled time, or the 
appointments could be rescheduled in-person in the coming 
months.

Aim of the present paper is to explore whether and how 
the changes occurred in our medical practice due to COVID-
19 pandemic restriction, had an impact on patients’ satisfac-
tion about the health service provided.

Methods

The current study enrolled 125 subjects (109 female, 16 
males) who should have carried out during Italian pan-
demic restrictions (May 2020—Nov 2020) post-test genetic 
counselling for the delivery of their BRCA1/2 genetic report 
inside Heredo-Family Cancer Clinic of Istituto Tumori Gio-
vanni Paolo II in Bari. All the subjects enrolled resulted to 
be non-carrier for BRCA1/2 pathogenetic mutations.

Every participant was reached by telephone and asked 
to choose whether he/she preferred to receive a remote vs 
an in-person post-test counselling session for genetic test 
disclosure. Those who preferred a remote post-test counsel-
ling session were asked to sign a specific informed consent 
for online delivery of genetic test results. After signing the 
informed consent, test results and a clinical report were sent 
through e-mail to all participants and a post-test counselling 
session with a certified genetic counsellor was performed 
by telephone.

One week after the post-test counselling session, partici-
pants were interviewed by telephone by a trained psycholo-
gist and asked to complete (Suppl.1).

– Hospital Anxiety and Depression scale (HADs), a self-
administered questionnaire developed to detect the state 
of anxiety and depression in non-psychiatric patients 
with organic disease [9]. The scale has demonstrated sat-

isfactory psychometric characteristics in cancer patients 
[10] and has been translated and validated in Italian 
populations [11].

– Fear of Covid-19 Scale (FCV-19S) is a new psychometric 
assessment tool assessing individual’ fear of COVID-19 
[12]. It is composed of seven items rated on a 5- point 
scale. The scale has been translated and validated in Ital-
ian population showing a good internal reliability and 
consistency also in the Italian version [13].

– Participants were also asked to answer a brief structured 
interview, investigating:

– The impact of COVID-19 related worries [14]: 6 ques-
tions on a 5 point likert-scale [suppl. 1] (

– The satisfaction with OGC experience: 7 questions on 
a on a 5 point Likert-scale (from 1: very unsatisfied, to 
5:very satisfied) taken from previous literature [15–17] 
and exploring subjects’ feelings about: (a) the general 
quality of OGC; (b) counsellor’s competence, (c) clarity 
of expressed contents, (d) counsellor’s courtesy, (e) how 
much the subject felt at ease, (f) protection of confidenti-
ality, (g) personal understanding of genetic information.

Socio-demographic information (age, gender, having/not 
having children, being affected/unaffected by cancer, having/
not having tested for COVID-19) were also collected and 
post-test counselling sessions have been performed between 
June and November 2020.

Qualitative information about our sample were also col-
lected (suppl. 1) and all participants were asked to.

– Answer a dichotomic question regarding whether they 
considered the use of telemedicine in genetic reports 
delivery as valid as the in-person delivery.

– Declare the reason of their choice to receive genetic test 
results in-person vs in remote ((a) need for human con-
tact with the clinicians; (b) difficult use of technology; 
(c). already coming at the hospital; (d) pandemic secu-
rity; (e) other).

– Participants who choose remote genetic test delivery 
were also asked.

– If they would have chosen again remote genetic test dis-
closure.

– If they would recommend someone else to use tele-genet-
ics and when ((a) yes, only during pandemic; (b) yes, on 
all occasion; (c) no).

Statistical analysis

Discrete variables have been analyzed through chi-square 
test and continuous variables through wilcoxon test. The 
“stats” and “rstatix” R packages have been used (R version 
3.6.2). The dataset used and analyzed during the current 
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study are available from the corresponding author on rea-
sonable request.

Results

Participants characteristics of the whole sample are shown 
in Table 1.

No significant socio-demographic difference between 
groups was found: socio-demographic variables analyzed 
were sex (p-value 1), age (p-value 0.63), having children 
(p-value 0.2), schooling (p-value 0.2) and being a cancer 
patient (p-value 0.5) (Table 2).

Significant different Covid-19 related worries were 
expressed among groups (Table 2): participants who pre-
ferred remote counselling were significantly more concerned 
about the probability to get Covid-19 hospital-acquired 
infection (p-value 5.68e-11), the probability to spread 
Covid-19 infection within the family (p-value 2.07e-11), the 
uncertainty and endurance connected to pandemic (p-value 
0.0225) and feeling more vulnerable to the infection than the 
general population (p-value 0.000854).

No significant difference emerged among groups regard-
ing overall perceived quality of OGC (p-value 949), counsel-
lor’s competence (p-value 1), clarity of contents (p-value 1), 
counsellor’s courtesy (p-value 1), feeling comfortable dur-
ing OGC (p-value 576), confidentiality (p-value 1), genetic 
information comprehension (p-value 1) (Table 2).

Significant differences emerged regarding FCV-19S scor-
ings both considering the single items and the global scor-
ing (p-value 5.68e-07): a significant higher fear of Covid-19 

was found among remote test delivery group (average 25; 
range 34–8) than in-person test delivery group (average 16; 
range 33–7). Thus, in our sample significant higher HAD-A 
scores emerged in remote test delivery group than in-person 
group (p-value 0.0117). Contrarily, no significant difference 
emerged regarding HAD-D or HADs scorings (p-value 
0,177 and 0.39 respectively) (Table 2).

Qualitative information collected in the two groups 
revealed significant differences regarding tele-genetics 
validity (p-value 1.77e-12) and choice reasons (p-value 
0.000001): all remote- delivery participants (62/62, 100%) 
declared they preferred tele-genetics because of pandemic 
security, while among the in-person delivery group 38/63 
(60,3%) expressed the need for human contact with the cli-
nician, 22/63 (34,9%) already had to get to the hospital for 
other reasons and only 3/63 (4.8%) declared to feel uncom-
fortable with the use of technology.

Finally, qualitative information collected from par-
ticipants belonging to the remote test disclosure group 
(Table 3).

Interestingly, from the spontaneous statements collected 
also emerged that the choice whether to recommend the use 
of telemedicine only during the pandemic or on any occasion 
depended respectively on the need for human contact and on 
the convenience of not having to reach the Hospital.

Discussion

Due to Covid-19 pandemic persistence, genetic services had 
to rearrange its clinical activity to ensure genetic test deliv-
ery despite the restriction prescribed to slow the spread of 
Coronavirus [18, 19]. The present paper describes and analy-
ses the changes occurred within Onco-genetic Department of 
Istituto Tumori “Giovanni Paolo II” di Bari since May 2020, 
when Covid-19 pandemic limitations imposed to reduce the 
number of people accessing Hospitals.

Consistently with literature data [20, 21], our results 
show that there are no significant differences in satisfac-
tion, perceived quality and genetic information understand-
ing between in-person and remote genetic test delivery. In 
addition, in accordance with previous research [22–24], we 
can assume that remote delivery of onco-genetic counselling 
services is an acceptable alternative when in-person counsel-
ling is prohibitive.

Thus, in our sample significant differences emerged 
regarding tele-genetics perceived validity: unlike remote 
group, subjects choosing in-person post-test counselling 
session considered tele-genetics less valid than in-presence 
health service. Based on Beri et al. research about patients’ 
preferences [25], we hypothesize that patients need to be 
involved in the decision about the use of tele-genetics: 

Table 1  Descriptive analysis of the whole sample

125 subjects

Sex (n, %)
F 109, 87.2
M 16, 12.8
Age (average, range) 50 (20–82)
Having children (n, %)
Yes 101, 80.8
No 24, 19.2
Schooling (n, %)
Primary school 39, 31.2
Diploma/degree 86, 68.8
Health status (n, %)
Affected 93, 74.4
Unaffected 32, 25.6
Covid test (n, %)
Yes, resulted positive 0, 0
Yes, resulted negative 24, 19.2
No 101, 80.8
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patients’ will to have a remote vs in-person post-test coun-
selling session must be fully explored and respected.

In addition, significant differences also emerged regard-
ing anxiety, fear of Covid-19 and Covid-19 related worries: 
consistently with literature [12–14, 21, 26] participants 
preferring tele-genetics showed higher scores in the three 
variables related questions. We can argue these differ-
ences should be considered connected to patients’ choice 
to use tele-medicine: the higher the anxiety, worry and 
fear of Covid-19, the more patients prefer remote post-test 

counselling session. Interestingly, qualitative information 
collected about patients’ reason of their choice is consist-
ent with the hypothesis that the use telemedicine is strongly 
influenced by personal assessments on perceived safety of 
the hospital, the need for human contact and the need to 
optimize medical treatments timing.

Although patients’ experience with tele-genetics is gener-
ally positive and promising [18–21, 23, 24, 26] it is impor-
tant that clinicians who propose their patients to use tele-
health make sure to address patients’ preferences leading to 

Table 2  Inter-group differences 
of socio-demographic variables, 
Covid-related worries, OGC 
satisfaction, Fear of Covid-19 
Scale (FCV-19S) and Hospital 
Anxiety and Depression scale 
(HADs)

*ns: non-significant, p-value significant range is < 0.05)

Remote
62, 49,6%

In-person
63, 50,4%

p-value

Sex (n, %)
F 54, 87.1 55, 87.3 1 ns*
M 8, 12.9 8, 12.7
Age (average, range) 48 (27–76) 49 (20–82) 0.63 ns*
Having children (n, %)
Yes 53, 85.5 48, 76.2 0.2 ns*
No 9, 14.5 15, 23.8
Schooling (n, %)
Primary school 16, 25.8 23, 36.5 0.2 ns*
Diploma/degree 46, 74.2 40, 63.5
Health status (n, %)
Affected 44, 70.9 49, 77.7 0.5 ns*
Unaffected 18, 29.1 14, 22.3
Covid test (n, %)
Yes, resulted positive 0, 0 0, 0
Yes, resulted negative 16, 25.8 8, 12.7 0.1 ns*
No 46, 74.2 55, 87.3
Covid-19 related worries (median, range)
Genetic test disclosure delay 5 (1–5) 5 (1–5) 493 ns*
Get infection in Hospital 5 (2–5) 3 (1–5) 5.68e-11
Infect relatives 5 (2–5) 3 (1–5) 2.07e-11
Pandemic endurance/uncertainty 5 (2–5) 5 (2–5) 0.0225
Economic issues 5 (1–5) 5 (2–5) 942 ns*
Feeling more vulnerable than others 5 (1–5) 3 (1–5) 0.000854
OGC satisfaction (median, range)
General quality 5 (3–5) 5 (4–5) 949 ns*
Counsellor’s competence 5 (4–5) 5 (4–5) 1 ns*
Counsellor’s clarity 5 (4–5) 5 (4–5) 1 ns*
Counsellor’s courtesy 5 (4–5) 5 (4–5) 1 ns*
Feeling at ease 5 (4–5) 5 (4–5) 576 ns*
Confidentiality 5 (4–5) 5 (4–5) 1 ns*
Genetic information understanding 5 (4–5) 5 (4–5) 1 ns*
FCV-19S (average, range) 25 (8–34) 16 (7–33) 5.68e-07
HADs (median, range)
HAD-A 7 (2–15) 5 (0–15) 0.0117
HAD-D 4 (0–13) 5 (0–12) 0.177 ns*
Global score HADs 11 (2–25) 11 (1–22) 0.39 ns*
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a really shared-decision making and to a better practice in 
patient-centred medical treatments [27]. The authors hypoth-
esize that telegenetics may be integrated into current clini-
cal practice of post-test onco-genetic counselling. Further 
research is needed to evaluate the extension of telegenetics 
to pre-test onco-genetic counselling. In contrast, the physical 
presence of the patient in the hospital remains necessary for 
genetic testing and blood sampling.

The present study has many limitations: the small numer-
osity of the sample analyzed and the geographic specific-
ity of this study don’t allow us to generalize the results 
presented. New research in this field is required to better 
understand the impact of the use of telemedicine on patients 
undergoing OGC.

The results of the present paper show that the use of tel-
emedicine in OGC does not affect the validity and perceived 
quality of the health service offered to patients. Therefore, 
regardless of pandemic period, remote post-test genetic 
counselling can be considered as valid as in-person dis-
closure and can be offered without compromising patients’ 
understanding of genetic information.

Since patients’ choice of using telemedicine seem to 
be strictly related to psychological and personal variables 
(anxiety, fear, worries, feeling at ease with technology), it 
is necessary to involve patients in the decision-making pro-
cess regarding post-test genetic counselling session to ensure 
them effectiveness and satisfaction with OGC.

Cancer tele-genetic services hold promise for access to 
expert genetic counsellors in a one-on-one format also for 
patients who live very distant from the Hospital and offers 
guarantees of safety and comfort, but the use of tele-genetics 
must be a patient choice.
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